Separate production of single-stranded DNA is not necessary: circuit denaturation of double-stranded DNA followed by hybridization of single strands on oligonucleotide microchips.
An approach to circuit renaturation-hybridization of dsDNA on oligonucleotide microchips is described. A close circuit cycling device has been developed, and the feasibility of the proposed technique was demonstrated on two platforms. First, a commercial microchip for detection of rifampicin resistance in Mycobacterium tuberculosis was used. Hybridization of a 126 nt long single-stranded DNA (ssDNA) fragment of the rpoB gene according to manufacturer's protocol has been compared to hybridization of the same double-stranded DNA (dsDNA) fragment using the developed approach. Hybridization signals obtained by both methods were comparable in intensity and correlated closely. Second, a 22 nt long hairpin-forming oligonucleotide was designed and hybridized with a custom microchip containing probes complementary to both strands of the oligonucleotide. Conventional hybridization of this oligonucleotide did not yield any significant signals. Cleavage of the hairpin loop resulted in the formation of a 9 bp long intermolecular duplex. Hybridization of the duplex using the suggested technique yielded strong signals. The proposed approach allows analyzing target DNA in double-stranded form bypassing the preparation of single-stranded targets. Moreover, both complementary chains could be analyzed simultaneously, providing a reliable internal control. Being combined with fragmentation this method opens new possibilities in analyzing ssDNA with complex secondary structure.